Dynamic Face Models: Construction and Applications by Li, Yongmin
Dynamic Face Models: Construction and Applications
Li, Yongmin
 
 
 
 
 
 
 
For additional information about this publication click this link.
http://qmro.qmul.ac.uk/jspui/handle/123456789/4747
 
 
 
Information about this research object was correct at the time of download; we occasionally
make corrections to records, please therefore check the published record when citing. For
more information contact scholarlycommunications@qmul.ac.uk
Dynamic Face Models: Construction 
and Applications
Yongmin Li 
Department of Computer Science
Research Report No. RR-02-04   ISSN 1470-5559   February 2002 























Object
Trajectory
Model
Trajectories
Dynamic Face
Recognition
Synthesis
ID Surface
and Model Fitting
Pose Estimation
Face Detection, 
PatternsFace
Feature
Extraction
FeaturesDiscriminating
Head Pose
and Model Fitting
Pose Estimation
Face Detection, 
PatternsFace
Feature
Extraction
FeaturesDiscriminating
Head Pose
Construction
Trajectory
ID Surfaces
Subject ID
InputVideo
InputVideo
Registration
Runtime Recognition
Attention
Selective
Estimation
Motion Background
Subtraction
Skin Colour
Detection
Pose Estimation
Face DetectionInterest
Regions of
and Pose of Faces
Position, Scale
Fitting
Model
Multi!view
Face Model
Face
DetectorsEstimators
Pose
Face Patterns
Previous
InputVideo Face Patterns





























!1 !0.8 !0.6 !0.4 !0.2 0 0.2 0.4 0.6 0.8 1
!1
!0.8
!0.6
!0.4
!0.2
0
0.2
0.4
0.6
0.8
1
PCA1
PC
A2



















0 2 4 6 8 10 12 14 16 18 20 22
0
100
200
300
400
500
600
700
800
900
1000
tolerance coefficient
nu
m
be
r o
f S
Vs
SV number of the tilt estimator
0 2 4 6 8 10 12 14 16 18 20 22
0
100
200
300
400
500
600
700
800
900
1000
tolerance coefficient
nu
m
be
r o
f S
Vs
SV number of the yaw estimator
0 2 4 6 8 10 12 14 16 18 20 22
0
2
4
6
8
10
12
14
16
18
20
tolerance coefficient
er
ro
r (
de
gr
ee
)
Test error in yaw
0 2 4 6 8 10 12 14 16 18 20 22
0
2
4
6
8
10
12
14
16
18
20
tolerance coefficient
er
ro
r (
de
gr
ee
)
Test error in tilt
0 2 4 6 8 10 12 14 16 18 20 22
0
1
2
3
4
5
6
tolerance coefficient
tim
e 
(s
ec
)
Test time in tilt
0 2 4 6 8 10 12 14 16 18 20 22
0
1
2
3
4
5
6
tolerance coefficient
tim
e 
(s
ec
)
Test time in yaw
0 5 10 15 20 25 30 35 40 45 50 55
0
50
100
150
200
250
300
350
400
450
500
dimension
nu
m
be
r o
f S
Vs
SV number of the tilt estimator
0 5 10 15 20 25 30 35 40 45 50 55
0
50
100
150
200
250
300
350
400
450
500
dimension
nu
m
be
r o
f S
Vs
SV number of the yaw estimator
0 5 10 15 20 25 30 35 40 45 50 55
0
2
4
6
8
10
12
14
16
18
20
dimension
er
ro
r (
de
gr
ee
)
Test error in yaw
0 5 10 15 20 25 30 35 40 45 50 55
0
2
4
6
8
10
12
14
16
18
20
dimension
er
ro
r (
de
gr
ee
)
Test error in tilt
0 5 10 15 20 25 30 35 40 45 50 55
0
0.5
1
1.5
2
2.5
3
dimension
tim
e 
(s
ec
)
Test time in tilt
0 5 10 15 20 25 30 35 40 45 50 55
0
0.5
1
1.5
2
2.5
3
dimension
tim
e 
(s
ec
)
Test time in yaw














0 5 10 15 20 25 30
70
75
80
85
90
95
100
Gaussian
Linear
Polynomial 1
Polynomial 2
False Positive Rate (%)
Tr
ue
 P
os
itiv
e 
Ra
te
 (%
)
!6 !4 !2 0 2 4 6
0
10
20
30
40
50
60
70
80
90
100
True Positive Rate !
" False Positive Rate
Error Rate !
Threshold
Ra
te
(%
)









0 20 40 60 80 100 120 140 160
0
1
2
3
4
5
6
7
8
frame
tim
e 
(s
ec
)
0 20 40 60 80 100 120 140 160
0
1
2
3
4
5
6
7
8
frame
tim
e 
(s
ec
)
0 20 40 60 80 100 120 140 160
0
1
2
3
4
5
6
7
8
frame
tim
e 
(s
ec
)
0 20 40 60 80 100 120 140 160
!15
!10
!5
0
5
10
15
frame
er
ro
r i
n 
X 
(p
ixe
l)
0 20 40 60 80 100 120 140 160
!15
!10
!5
0
5
10
15
frame
er
ro
r i
n 
X 
(p
ixe
l)
0 20 40 60 80 100 120 140 160
!15
!10
!5
0
5
10
15
frame
er
ro
r i
n 
X 
(p
ixe
l)
0 20 40 60 80 100 120 140 160
!15
!10
!5
0
5
10
15
frame
er
ro
r i
n 
Y 
(p
ixe
l)
0 20 40 60 80 100 120 140 160
!15
!10
!5
0
5
10
15
frame
er
ro
r i
n 
Y 
(p
ixe
l)
0 20 40 60 80 100 120 140 160
!15
!10
!5
0
5
10
15
frame
er
ro
r i
n 
Y 
(p
ixe
l)




















0 20 40 60 80 100!0.5
!0.4
!0.3
!0.2
!0.1
0
0.1
0.2
0.3
0.4
0.5
Frame
M
od
el 
Pa
ra
m
et
er
s














xC1 C2
discriminating boundary


0 5 10 15 20 25 30 35 40 45 50
!1
!0.8
!0.6
!0.4
!0.2
0
0.2
0.4
0.6
0.8
1 x 10
4
number
PC
A1
!6000 !4000 !2000 0 2000 4000 6000 8000
!2500
!2000
!1500
!1000
!500
0
500
1000
1500
2000
PCA1
PC
A2
0 5 10 15 20 25 30 35 40 45 50
!0.1
!0.08
!0.06
!0.04
!0.02
0
0.02
0.04
0.06
0.08
0.1
number
KD
A1
!0.1 !0.08 !0.06 !0.04 !0.02 0 0.02 0.04 0.06 0.08 0.1
!0.1
!0.05
0
0.05
0.1
0.15
KDA1
KD
A2

0 1 2 3 4 5 6 7 8 9 10 11
0
0.05
0.1
0.15
0.2
0.25
dimension
no
rm
ali
se
d 
dis
ta
nc
e
PCA 
KPCA
LDA 
KDA 

0 1 2 3 4 5 6 7 8 9 10 11
50
60
70
80
90
100
dimension
ac
cu
ra
cy
(%
)
PCA 
KPCA
LDA 
KDA 






!40 !30
!20 !10
0 10
20 30
40
!20
!10
0
10
20
!0.25
!0.2
!0.15
!0.1
!0.05
yaw
tilt
KD
A1
!40 !30
!20 !10
0 10
20 30
40
!20
!10
0
10
20
!0.05
!0.04
!0.03
!0.02
!0.01
0
yaw
tilt
KD
A2
!40 !30
!20 !10
0 10
20 30
40
!20
!10
0
10
20
!0.02
0
0.02
0.04
0.06
yaw
tilt
KD
A3
!40 !30
!20 !10
0 10
20 30
40
!20
!10
0
10
20
!0.25
!0.2
!0.15
!0.1
!0.05
yaw
tilt
KD
A1
!40 !30
!20 !10
0 10
20 30
40
!20
!10
0
10
20
!0.05
!0.04
!0.03
!0.02
!0.01
0
yaw
tilt
KD
A2
!40 !30
!20 !10
0 10
20 30
40
!20
!10
0
10
20
!0.02
0
0.02
0.04
0.06
yaw
tilt
KD
A3





0 10 20 30 40 50 60 70 80 90 100!60
!40
!20
0
20
40
60
Frame
Po
se
0 10 20 30 40 50 60 70 80 90 100!0.25
!0.2
!0.15
!0.1
!0.05
0
0.05
0.1
0.15
0.2
0.25
Frame
KD
A1
0 10 20 30 40 50 60 70 80 90 1000
0.02
0.04
0.06
0.08
0.1
0.12
0.14
0.16
0.18
0.2
Frame
Pa
tte
rn
 D
ist
an
ce
0 10 20 30 40 50 60 70 80 90 1000
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
Frame
Tr
aje
cto
ry
 D
ist
an
ce
0 5 10 15 20 25 30 35 40 45 50!60
!40
!20
0
20
40
60
Frame
Po
se
0 5 10 15 20 25 30 35 40 45 50!0.3
!0.2
!0.1
0
0.1
0.2
0.3
0.4
0.5
Frame
KD
A1
0 5 10 15 20 25 30 35 40 45 500
0.02
0.04
0.06
0.08
0.1
0.12
0.14
0.16
Frame
Pa
tte
rn
 D
ist
an
ce
0 5 10 15 20 25 30 35 40 45 500
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
Frame
Tr
aje
cto
ry
 D
ist
an
ce










































